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(54) PRODUCTION OF AL BASE VAPOR DEPOSITION PLATING MATERIAL 

(57)Abstract: 

PURPOSE: To produce an Al alloy plated steel sheet 
excelling in appearance, workability and chemical 
conversion when a steel sheet whose surface has been 
reduced and activated is subjected to Al base metal 
vacuum vapor deposition plating by an electron beam 
heating method by controlling the quantity of an 
oxidizing gas in a plating room and the temperature of 
the steel sheet to specified values. 
CONSTITUTION: A steel sheet 1 which has been heated 
in an atmosphere of a reducing gas to previously reduce 
and activate its surface is introduced into a vapor 
deposition room 6 through an intermediate chamber 2 
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(1) 3R»art©»e7jc**x*^*^rto^ae*xcD 

90vol%kLt£r£#>& 

(2) 3B»*rtOSW^©5"6, RjR. — KftJK 

"^fb^^^n^n^^x^JE^'&it^ 1x10-3 

PattTW 

(3) IK*d6o#M^<0tttto#Niaft ; T (°C) ffiT 
150 °C^T< 400 °C 
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90vol%J£U:*i5i&* 

(2) Ifi^SS^fxo^, MR. — 1Kb* 
P aKTTSS 

(3) «»»^*BB»«FO*«)o**}jaS ; T (°C) #T 
150 °C<T^ 400°C 

[0 0 0 1] 

iaxtt, fk««Bitt»k:«nftA i mm*h~D 

[0 0 0 2] 

[0 0 0 3] -figlc, Xffl»»i6o*ffik:«i/^6n**D 
S^jBttp&ffi, -f*>if— AJpjft, u— U*— if— z^Anm 



(2) «fBB¥ 6- 1 5 8 2 8 5 

2 

«*c, «?»*P3»^Stt«^<0?fM**UT*3»). 
[0 0 0 4] £C3T\ A lfeitfA l*fc*»W\ Si 

;o nrfeo, coma i *»o*"r*«nfe«pas:«)^ 
^owMBStV^mtstixi^o hp-^a iss«>o trans 

[0 0 0 5] «fc A 1 3R»o*aMfi<oxjilWllBS^ffi 

ffitt, ^:«4>T^a«^OA I »4«fe:*IS*aifllS*o 
Oiiig£-e& A 1 700°C 

A Is m<DF e-A 1 3RA«W{b^*Jl*^«-rS t ^ 
5 Mfe*<jB» £n&l\> c O^JRmfbdttJB»K9STAp 

*fc«l!40X-rs«ffc:A 1 »o*JB^»«fc(D|?H^& 

[0 0 0 6] CCOtcUb, mm A 1 j8«tUc4>*OS i 
*PUTA6o^M*tC 1 0%gjg^S iS$W?t/£A 1 

-s i m&i^mt-t&c tic^-DT, m&&f(D±mF 

30 e - A 1 3K&«m{fc*»»<0£«*ffl»JU *S*£ LT 

km a i a&o*ii«oioxtt**#'r*#«w«ffl*n 

&CA 1 fto^Jt^^S i £D^*PtCj;oT. A 1 *6o^ 
^0 [0 0 0 7] —7^ A 1 36o^ilStiC 1 " of*><Dm 

^LfejLft<D»**jaiafc«A i ©jBte£/s«rea&SA 
i (oh) a *«r±«»k-rsaa^i;* 0 ?l 

50 $L<J&:i/\ 
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(3) 

3 

[0 0 0 8] LftSlBA 1 »o*««OBfttt*cS[ 
fcA 1 8Mlffl?nTt^«o b 

[0 0 0 9] *c-e»BA 1 ^^^W«ii:L 

£ to o * 5 >*«<z> * - wiam*cff * * « 

14 A l fto*MCO0*tt3cWtbJ|lonfttt(c:im(c£ 
fflBfcDStti C r >T * VORHH. «WWinAM^k: <£ 

[0 0 10] — 7?. A 1 R»o#«j«*»IB46o*tt , r 

njfg<*nT^s 0 a i s*i±7k*ia«EEora«-e**« 

fc#7j<S»4»fre<D«W;£ffi. SfcttA 1 KSItttftfr 
too *ffifc:it-^T«fflf £S*fc^*P^&&JStg<E>a 

A 1 -Mn-&^too#3?) tftJUattR^ffifc^W** 

F e - A 1 MSF H ^WM$n§ C 

[0 0 11] L^bft*^6±ia«ft*o#ffitt, — UftW 

t. £*tete*sfci^5*j£**r*fl&ic. toots 

[0012] t^±o^(cr§^too^s^N<^mMtoo 

too#^T&? ci:mT^I>^«^ AnXte#A# 
&A 1 3R»-3 cfc^BTfig-pafe* 4:1/^ «W 



<$ffl¥6- 1 5 8 2 8 5 
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[0 0 13] 

[0 0 14] £C3T% Jlffi«»«)o*«:»«>o#flfk: 

xmwkiaKLTjirrftftteH:, *»»o**is*fTa 

cfctfis-pfts^ tootsstt, *nxtt. ftix»» 

[0015] *«Ba«, ±i5tse*ffifc:i3»s*raii*<i? 
&u a^tsftp^atCcfc^A l^^stootffitc 

*3^T. ^Lfc 0 a pftOA 1 3Rtoo£#*#5fcto<&« 
[0 0 16] 

(1) «»SrtO»97k3R*X^3R»Srt^±»e*XC0 
90vo I %i;Lh 

(2) — KfbK 
rKftBasotn^no^x^ffio-ft-w-* 1x10-3 

P a WTT*$S 

(3) iK*Abo«llHtt^ottfto#«Sft ; t CO 

150 °C^T^ 400°C 

a)3ftfl=«r|pIWtciBE-r*c4:*Hlifc , rSo Sfc, » 
too^WcDMJaili: LT, ^tt#X*H*TFfc:te^T 

»too€?W^E<D'>ft< fcfcJtBlcaficWlCA 1 & 
[0 0 17] ftfe WTKia^aUffiJHIftoStttt* 
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[0 0 18] 

£) s Al-C r^##)o^ A 1 -T i ^46o^^ 
[0 0 19] Hl«J:CfH2ttSBea6o*S«M«^-r 

K 12rtfc3RaiR»9. 10 (4>a<fcfe— 1JS 

*3R»»^*wflisn«o ma lanafeo^j&firft-ss 

a tea, nmsn(cttiK%JK»j: Ita 1 co^^r l 

o^JEEte, «rx»«ftH4k:cJ:*)iW^-rSo 
[0020] -fiStc, fB«tt«ottlieoAv^A 1 

If A L 5R»o**»Jt-r*±J«:tei/^T. ^S^rt 

/Co 

[0 0 2 1] *OttJR, iRiHSrtoaiS^oa-B. 7K 

*o*»a®*cJBjaiSnteA ISyR»«>o#Jl<Z>B{k* 

x10" 3 P aLXTlcL&tttil£&:iZ>%:\,\ 3£«Srt£±f2 
HEfktt*Xj58»W 1X10- 3 P a £0^<^GE-r&h, « 

A I nutate. «46o#»SffitcBE 



(4) 6 - 1 5 8 2 8 5 

(5 

{ktt#X/£#tf®# • SlSU »»tt$fctt^SJBBEfk 
AM* »*v^tt**s/*»fk»ftJM*o»v^Erti;ftlBl3y 

ffitcifr<T\ M«BlR«teTtft»o#*affi*<J»}WkS 
10 lg<^T, f#P»n^AlMfi6^t»i6ot 

[0 0 2 2] ££>ic, co«ftKfkjga»«^*ffitcri» 

it»«)^t»sffiWo aa»jj«- s safest 
fettHf k § B^tt t> <£T iTi^t\ ffiS<D *PX» 

[0 0 2 3] $7c. A 13K3«»*o*Jl©«ffite. Kfk 
tt^«»oeR«-E*K:J:SKfk»&«. 

fk*jR«**^asm^iii*^^-K:j«fi-rsfc. c 

lc|S»tt*fcH:^3e»OA 1 *IWfc*##rtSft**\ 

f#e>nfc^SA l JR»o*«WB*3ft«o*nXfc:«bftii 
c^^fet). ^coiaxtt. te<fctfipx»»£tt#«T 

[0024] ccDtctb, *¥m-eizmm&ft<DM&tpic 
aersKBfktt^*-e#«HDffi«***cfc % 

ai»Sl*lOHS*^0 5-6, 7j<^\ 

fkW*. xKfk^o-f-n^no^x^jEco'&it^ ix 

[0 0 2 5] 8»Srtoa«*Xj«»«||fcLTH:, ± 
W3»*Kfktt*Xj«»*SIAL3a:^^IBO, ±IS4SBH^ 

Kffi*(D»fktt/rxj«»4:#a«nste», 4j&^<di£ 

*<0J8^W-* 1 xlO-3 p attTtfitntfi^o 
[0 0 2 6] *JC*»WttTtt, 3K«SAOSES7kjlE# 
Iiirt^igg^x^9 Ovol %W±^r£i6§ 
50 cifcA^aKffTftao 7K^^xailK;tt^x-e$,^rc 
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T\ S{btt#Xrt#<D«» • R««:«i»J-r 

o*Ji«ffiO»{b«:l»±U *ffin«A^O*ftl/^H38: 
[0 0 2 7] *«HTtt* I!!&»Sl*3<D*£*fc:»e-r3 

±e# xja#o#fttt***»w T?a^*r * us a »/s 
[oo2 8] ®mmmmcmffiznz>m&#>zfi*, m 

ffi-p*titf*aa if, i^ntt: 4 S£o»{btt;tfX#EE 

[0029] ©*s#^ fes^i^nicfl-w-rsK^ia 

*fc<fcoTB{btt#;*#ffi# 

[0030] ®JH»»r3*jaffl*fTa3S-etc:. 

[0 0 3 l] ©*»»-3*fflffl*fTtt3*T»fc:^ 

afc»»LTi/>S7k»*©»{btt^*iRaiAo*«r<o 

[0 0 3 2] ©&ffl?fr8l*Tffi{gig (- 100°CJL^T) 

tt3K»«>-3**te:. *ffi*«D7k»*0)aSBWbttiffX* 

[0033] ©**«)o*Mfjc, 

tifcA l «»fccfctf^fb7C*©3*»fcctsy»y*— 
fktt/f *©»»S fcttEJSfc ± SMSWk -5 c fc 

[0 0 3 4] ©±E¥ffi*c<k0 3»l»Srt«r«K35t£:LT 



(5) $$r*W 6- 1 5 8 2 8 5 

[0035] tc:5T?*»wf6tt, ±fes^*oas 

BBttrtt. iOIftOStSs 

• felH, feofrst^o^^^^-a-^bffl] 

70 £150 °C<T< 400X;olEBfc?"SCi:*i&Sgfl 1 fc L 

/Co 

[0 0 3 6] *4&o*»i&K# 150 tt C*fficO^tC^. 
-TSfca&lc, *ffa^Kfbtt«TX*l x10-3p a «Tfc:L 

<fc^ 0 cnti, «*o^«*ffitc^ricsnfcA i?r§& 
»»o*jiaffiotto*tt»tto-9-^x*cttfErR!tt 

»»o 15<rc*St©«-&fc: 
[0 0 3 7] *a&o**jB*tf 150r*«TfeS 

30 v*mto>nmti&iitfi* «#o 

[0 0 3 8] *&tCfl&(Da*fcLT, **o*#ifi*tf 
So CO*»C*«>o*»ia«A<150 t*io^ftTTll 
o ^^ D n ph LTco^jDXtt, ioiftiMHtofiTfcofttf 

[0 0 3 9] — »*o#*ffl«TCO±Htt 400°C^ 
t^ci: ^gt-SSo 400°C%@^S1i3:Sa6o 

*fflg»©»o*?ffiMW 500- 550°C^®^SSS^ 

k««fcOJfffifc»«la&o*aiS<DWPfclRl«*F e-A 
50 1 *&KMfb&«»#JB«Stt*c 4:*"««*fe«>»S L 
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<&</\, ctD&mmt&townmicBi&zti&t* ai 
[0040] &±Mi&Ltcmic, *mn<DA 1 &mmv> 

(1) ^S^^O^S7j<^^X^SMrtO±SS^XcD 

(2) mmmtwmwttxos?*. 7j<^\ &x x -»ftK 

P attTTftS 

(3) ai»«)^#BB5&«FO«»o*«ia*; T (°C) tfT 
150 °C<T^ 400 °C 

©3*ft*rawfciaijet"*c4:*iesaHfrT»fe«o ceo 

[0 0 4 1] *»WOA 1 3R3K«a6o*MfioHiB^& 
v\, cti &<D*MHltt, A 1 ^»4&o*jl<D46o^aB 

nrfeo, fly* if, »a>o*«^A ifecfct/A i 

[0 0 4 2] *fgBJ3<DA 1 JR«#a6o*»0«Bfi^ffi*i: 

<&»}*fkxs*:l£T. *©»©fcao*»«ffi©gttfk 
[0043] rsmmmjj&t Ltftsw^so i o 

7Xt|:m$^ ^^xv^fr&fiB^^fksn 



(6) WfBH¥6 - 1 5 8 2 8 5 

[0 0 4 4] *SBBm B^fctfXSBlKTfcft^T 
**o*#**P&LT*i&o£#^E©a7C • SttfkJtt 

600°Ci^±tcip^-r^ci:tc^oT*®coii 

fca&o#«»tt, *PXtt*»*cfc#iffttT**o 
[0 0 4 5] co»MKkl»l&l*ffiK:J:oT?Sttft«ti 

#»*#sKktt»H«TKiTBff«a«s?»aib. mm 

[0 0 4 6] A 1 ^«46o^m^a6o^^O^^?£ 

3K«fr 6 ** * mm t mm^m^mmm^ & s tt e 

T. IHWfctt*B«T-P3t»fc:»#Lfc*fc:, *«"F^ 
[0 0 4 7] WBttlllOSS-eA 1 ^«i6o^«^ 

jSMtt, A 1 Xa&o*aB0JtB£Mte£(dfrDT& 

[0 0 4 8] #3KBlC:j3^T, WJxtf»«)o^»^89*S 

40 ^B2*cffJ^Lfca«(ll(|»a6o*RB*ffli/^TA 1 ^ 
So *t'BSittBW»B2fc:*^TBillBSn, ^JS£ 

**®B^B7Ett*x*Bfto#xB7ap 3 * "eftpj»*a 
fi^nsc^tc^oTgttfk^nSo sttfk<*nfcw« 

1 tt, ^ti D B7Ett/r^*B*0#Bf ktt»»?IJ 4 

5*HHLT»13K«S6'\#A£nSo ^1^S^6 
T»BElOfrB (B^TttTffi) HI 
2^gMl7^\^p H 1^^>^-15^SLT»A^n> B 
50 « 1 <0fi»B#«>o*«tt*o 
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(7) 

11 

2o«iiora«ia««2i^A«n*o JBi«»s*cfe 

«teH»*ftT^S 0 *©te©»B*iH2fcfi»jSL;tefc 
[0 0 4 9] *fg0^^ A 1 3R3S»fco#«0«i6#iS* 

[0 0 5 0] 
[HfiSOT 

HI 1 $5&Zfm 2 fc^Lfeil«3iai«>o*R«l*fflV^T, 

[0 0 5 1] <±&«it*ff> 20 
• : ^{gKig A 1 Ki^SSSfl^ 

7]<^iiS : 5% (vol%) 
»»o#?&igfi: 60<rCU± 

H2 -N2 »^*TX»H»T-e*«>t3##*Bfr 

(fifiRJt) tt, «T©#«»BfccfcD«eLfc 0 
ulvacS; ffljffx^WW- 

(MASSMATE-2 0 0S 

[0 0 5 2] • Affl'J • a«*3S->— ;l/»«o*H»* 

^MWl :20ppm«T 
Bj% : -60°C 

00 kW) 

(W*98%«±) 



WBW 6 - 1 5 8 2 8 5 

12 

(lfflO*fiBffl) (BK H2*11fc:«a) 

«\ 7>f*:7^-^--ti:<fcD»BA i Y4*\cmmm 

d**99.7%W±) 

KlteM : 20 p pmttT 
BjS : -60t 

[0053] ±mmmgkft(Di>tT\ w&tatmmA 

/Co 

i. »o£«»te, iaxttiSS^ 

/W v/ s * h jnx L fcttBK-olraxaJfc -b d t^- 

<2>HRJt«:i 8 0° SStttfLfcm, fflfrfinxBPtc-bo 

©*&*B«fcTiwr*o w±©2«bo*pxmb* 

fT^v\ UT<0«K:*U5£Ufco 

BBQBfc:«5V>T, K*c:»-3*«-0*J(lt^<B«>6ti3B: 

Bt«o^a< fcfev^n^— ^ofcOftfcfco^T, 

#WrO*«««Baifc:B»6ti* 0 
[0 0 5 4] 2. Sffi^miiffi 

DSfi b WTO ¥»J^*?t«: o fc c 

0:feA^*K, JioJHRjb^TO. SMitfinSo 

To 

[0 0 5 5] 

[II] 
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No. 



l 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 



i&A 1 
(g/m 2 ) 



20 

// 

f/ 
// 
f/ 
// 

30 

// 
// 

40 



m # £ 
X £ S 
(xlO" 2 
Pa) 



1.5 
1.5 
1.6 
1.6 
2.0 
2.0 
0.9 
1.2 
1.7 
1.0 
1.4 



H 2 

(SO 



94.8 
94.8 
94.4 
94.4 
95.2 
95.2 
97.8 
97.5 
93.8 
97.6 
96.0 



H 2 0+0 2 +C0 2 +C0 



(SO 



3.7 
3.7 
4.0 
4.0 
3.5 
3.5 
1. 1 
1.5 
4.6 
1.3 
2.8 



xHT'Pa 



5.6 
5.6 
6.4 
6.4 
7.0 
7.0 
1.0 
1.8 
7.8 
1.3 
3.9 



mum 

(°C) 



160 
200 
250 
300 
350 
380 
150 
200 
250 
150 
200 



&mm-m 



8 

O 

o 
o 

8 

o 
o 
o 
o 



o 

8 

o 
o 

8 

o 
o 
o 
o 



it 



m 



12 
13 
14 
15 
16 
17 
18 
19 
20 
21 



22 
23 
24 
25 



20 
30 

// 
// 
// 

20 

// 
if 

30 
40 



30 
40 
30 



1.7 
2.0 
2.5 
4.0 
8.0 
10.0 
1.3 
2.0 
7.0 
1.0 



92.1 
91.6 
84.4 
37.3 
20.5 
15.5 
95.8 
92.0 
23.4 
97.0 



6. 1 
6.8 
13.4 
13.4 
17.5 
18.4 
2.8 
6.0 
15.3 
1.8 



10.4 
13.6 
33.5 
53.6 
140.0 
184.0 
3.6 
12.0 
107. 1 
1.8 



300 
200 
250 
200 
200 
200 
100 
100 
100 
100 



O 
A 
A 
A 
x 

X 

A 
A 
x 

A 



A 
A 
A 
x 

X 
X 

A 
A 

x 

X 



0.9 
1.3 
1.9 
6.0 



97.7 
96.4 
92.5 
25.0 



1. 1 
2.5 
5.4 
13.4 



1.0 
3.3 
10.3 
80.4 



450 
450 
450 
450 



x 

X 
X 
X 



X 
X 
X 
X 



Fe-Al&SfS 

\Mxa 



(H,0+0 3 +C0 2 +CO)#X#E©£*f-lfi<Pa)li. £H£gfx (&*f*fifc#©*;i/£ff96) T'W&c 



[00 561 *1 frtbWtbfr&imc^ 

(No. i~n) tenrcib-Dzmmvtis&utb-ozmffift®. 

H*tt-fttSJt£- (No. 12 ~25) tb^izmm^tb 

■3twiifi%5ci:!t)«M, mmmm^m 
m&< («e**xff^*^->) , ioi§^ftcfij6 
^7\<.m^7.co^mmi,c^-£^m-B (no. is i 
o, 25) tc«, &^*®m&&&mujMtfmc'£'ox 

W(Dffi£&m%:&-?tlTl&l>'>m& (No. 20) -f\ EjVlg-& 
(No. 25)&!!f Icpjtt&tf&Ii-e&S,, 

[0057] mmm2 

tare, mmmn&m, *3&zmw#7>m.Mt 
mmm i tmmc lti^l/co 

[0 0 5 81 <±£Sii§&fr> 



• *s*6 c #^Husaa : mmm itmc„ 

30 -mmib^i^m •. ai mm. 
#a»{i*2coiiD) 

• Affj • mm^iy-ivmmonm^.^ ■. mmm 1 1 

(HlCo 

• m^.wM<Diiwmm ■■ mmm 1 1 m c 

[0 0 5 9] 

• : A 1 (HI, 121 2 * 
IHctBMi) 

c rmBMm (a i - c r-Br&tb-jzmmm. mum 

40 2^12fcfBiO 

t i mmsm (ai-h ^-^-o^sfiiffl. mum 

2<£l2&Cf@MO 

• m^mmmysii : aim 

U6A 1 y-Y-^ (A1050fBM3) £\ V^y^-^-lcJ; 
0SB4A 1 r§*tc5fM*iiM& (J3Efi99. 7%«±) 
50 C r l%W 
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15 

- C r £&£f"\*H»l*& (M/499. 796 W±) 
T i JRft 

s$t i 7-r-^*7-r+"7-f-^-tej:»)aa!«t6 ones 

99. 7%W±) 

Co 

[0060] iassBSfcttofefc-e, t#e>nfc&«Ms 

1. to-D^Sggtt, iPXtt^SI 

2. ft«saaft 

o : ftysaasttan* 



(9) !f$Bfl3p 6- 1 5 8 2 8 5 

76 

x : {tfi£Sailtt&& 

# o ^ icjgs-f s * □ - h mm a 5 f? 
isxo 
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(54) METHOD FOR VAPOR-DEPOSITING ALUMINUM 

(57)Abstract: 

PURPOSE: To form continuously a vapor-deposited Al film of high quality and a long size by 
annealing an Al wire at a specified temp, beforehand when the wire is continuously vaporized 
and deposited on a substrate. 

CONSTITUTION: When a vapor-deposited Al film is continuously formed on a substrate, an Al 
wire to be used is annealed at 100W550 0 C to remove oil and water present on the surface of 
the wire and to reduce the amount of gaseous H2 in the wire. The annealing is carried out in 
vacuum at <1Torr degree of vacuum. The preferred purity of the Al wire is >99.9%. 
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